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(54) Title of the Invention: Pile Fabric 



(57) Abstract 
[PURPOSE] 

To provide a pile fabric with excellent cushioning, no shedding of pile fibers, 
excellent texture and light weight, and which is easily washed and recyclable. 
[RESOLUTION MEANS] 

A pile fabric with pile fibers embedded in a base fabric that is a woven fabric 
from spun yarn comprising (A) nonelastic polyester crimped short fibers and (B) elastic 
composite fibers, wherein not only the spun yarn, but the base fabric and the pile fibers 
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are partially fixed by forming flexible heat set points by fusing thermoplastic polyester 
elastomer in the elastic composite fibers. 

[Scope of the Patent Claims] 
[Claim 1] 

A pile fabric comprising:(l) a base fabric that is a woven fabric made from 
spun yarn formed by mutually dispersing and mixing (A) nonelastic polyester crimped 
short fibers and (B) elastic composite short fibers comprising thermoplastic polyester 
elastomer with a melting point between 40 and 1 10°C lower than the melting point of 
said nonelastic polyester and nonelastic polyester wherein the thermoplastic polyester 
elastomer is exposed at least on the fiber surface, with flexible heat set points formed by 
partial thermal fusion of the thermoplastic polyester elastomer distributed in the contact 
region between the elastic composite fibers and the nonelastic polyester fibers; and (2) 
pile fibers embedded in said base fabric; wherein flexible heat set points formed by 
partial thermal fusion of the thermoplastic polyester elastomer are dispersed in the 
contact region between the pile fibers and the elastic composite fibers in the pile fabric. 
[Claim 2] 

The pile fabric according to claim 1, wherein the pile fibers are made from 
polyester fibers. 
[Claim 3] 

The pile fabric according to claim 1 or 2, wherein the pile fibers are made of 
spun yarn wherein (i) elastic composite fibers made from nonelastic polyester and 
thermoplastic polyester elastomer with a melting point between 40 and 1 10°C or more 
below the melting point of a polymer made from the nonelastic polyester where the 
thermoplastic polyester elastomer is at least exposed on the fiber surface, are dispersed 
and mixed in the nonelastic polyester short fibers; and (ii) flexible heat set points 
formed by partial thermal fusion of the thermoplastic polyester elastomer are dispersed 
in the contact region between the elastic composite fibers and the nonelastic polyester. 
[Claim 4] 

The pile fabric according to any one of claims 1 through 3, wherein 95 wt% or 
more of all component fibers are polyester based polymers. 

[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

TECHNICAL FIELD OF THE INVENTION 

The present invention relates to a pile fabric with a new construction. In greater 
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detail, the present invention relates to a pile fabric with excellent cushioning, no 
shedding of pile thread, good texture, and superior lightweight properties. In addition, 
the present invention relates to a pile fabric that is easily washed, recyclable, and has 
excellent manufacturability. 
[0002] 

BACKGROUND TECHNOLOGY 

Pile fabrics are widely used as carpet as a result of westernization of our 
lifestyles and modernization of office environments, and many types of pile fabrics have 
been proposed and are commercially available. Furthermore, these fabrics are widely 
used in automobiles, and have been widely commercialized as seat fabrics for 
automobiles. Conventionally pile fabrics generally have a construction where pile fibers 
are embedded in a foundation material as a base fabric, and the pile fibers are fixed in 
the space formed by the warp yarn and the weft yarn of the base fabric. 
[0003] 

Conventionally, a variety of methods have been used to prevent shedding of the 
pile fibers in a pile fabric. One method is to use a heat shrink yarn as the warp yarn or 
the weft yarn of the fabric, and after embedding the pile fibers, heating to shrink the 
shrink yarn to increase the density of the warp yarn or the weft yarn, and another 
method is to coat the back surface of the fabric with an adhesive resin (such as latex), 
and then bond the pile fibers to the fabric fibers. 
[0004] 

However, when using the aforementioned shrink yarn, the construction will be 
dense because of the shrinking of the shrink yarn after heating, so the carpet will be 
heavy and hard, and draping properties will be poor. On the other hand, a construction 
where adhesive resin is applied to the back surface of a fabric will have poor draping 
properties, and will form a hard pile fabric, the resin will powder or fragments because 
of use and there will be defects, such as detaching, and furthermore a different polymer 
is used as the adhesive resin than the polymer that is used for the fabric or the pile fibers, 
so recycling and reusing the fibers or polymers is essentially impossible. 
[0005] 

Therefore, several proposals have been made relating to easily reusable pile 
fabric and carpet that does not use an adhesive resin on the surface of the fiber. For 
example, Japanese Examined Patent Application H7-2128 discloses "a pile carpet where 
pile fibers are embedded in a fabric made by overlaying a fiber web primarily 
comprising fibers with a dynamic coefficient of friction of 0.35 or less on at least one 
surface of a woven material or knitted core fabric". This pile carpet will not shed pile 
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fibers and will have good appearance with a relatively low weight even though the back 
surface is not coated with an adhesive resin. However, this pile carpet must be made by 
overlaying a fiber web made primarily of fibers with a low dynamic coefficient of 
friction, and also an adhesive resin must be coated on the back side in order to 
completely prevent shedding of the pile fibers. 
[0006] 

Furthermore, a pile fabric that can be reused and which does not use an 
adhesive resin such as latex is proposed in Japanese Unexamined Patent Application 
H6-123052. The pile fabric in this publication is a pile fabric where piles made of fiber 
tufts are formed on a primary back material, the pile fibers and the fibers in the primary 
back material are enlaced, and in a particularly preferable embodiment, binder fibers are 
mixed in the primary back material, and the pile fibers and the fibers of the primary 
back material are bonded using the binder fibers. This pile fabric can be formed 
essentially from polyester fibers and can be reused. 
[0007] 

The pile fabric shown in the aforementioned publication can be reused, but 
yarn shedding is prevented by entangling together the pile fibers and the fibers of the 
primary back material or the secondary back material, and if binder fibers are not mixed 
in, the yarn shedding prevention effects will be insufficient, also if binder fibers are 
used, the yarn shedding will be improved but the entire back material will be hard and 
there is a disadvantage that the texture will be poor. 
[0008] 

PROBLEM TO BE RESOLVED BY THE INVENTION 

The first objective of present invention is to provide a pile fabric with a new 
construction that improves the aforementioned conventional problems. The second 
objective of the present invention is to provide a pile fabric with excellent cushioning 
and shape stability, and which has good texture without shedding pile fibers. An 
objective of the third invention is to provide a pile fabric that can be formed essentially 
of polyester fibers, and therefore can easily be washed, recycled, and reused. Another 
objective of the present invention is to provide a pile fabric that has excellent 
lightweight properties without shedding of pile fibers, and which does not use a 
secondary back material or an adhesive resin on the back surface of the fabric. 
[0009] 

MEANS FOR RESOLVING THE PROBLEM 

With the present invention, an objective of the present invention can be 
achieved by a pile fabric comprising: (1) a base fabric that is a woven fabric made from 
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spun yarn formed by mutually dispersing and mixing (A) nonelastic polyester crimped 
short fibers and (B) elastic composite short fibers comprising thermoplastic polyester 
elastomer with a melting point between 40 and 1 10°C lower than the melting point of 
said nonelastic polyester and nonelastic polyester wherein the thermoplastic polyester 
elastomer is exposed at least on the fiber surface, with flexible heat set points formed by 
partial thermal fusion of the thermoplastic polyester elastomer distributed in the contact 
region between the elastic composite fibers and the nonelastic polyester fibers; and (2) 
pile fibers embedded in said base fabric; wherein flexible heat set points formed by 
partial thermal fusion of the thermoplastic polyester elastomer are distributed in the 
contact region between the pile fibers and the elastic composite fibers in the pile fabric. 
[0010] 

A pile fabric of the present invention either has a characteristic in that a base 
material that is a fabric formed from spun yarn comprising the aforementioned (A) 
nonelastic polyester crimped short fibers and the aforementioned (B) elastic composite 
fibers, or the spun yarn is a yarn with flexible heat set points where the (A) nonelastic 
polyester crimp short fibers and the (B) elastic composite fibers are fixed by partial heat 
fusing the thermoplastic polyester elastomer in the contact region. 
[0011] 

Furthermore, the pile fabric of the present invention has a characteristic in that 
flexible heat set points fixed by partial thermal fusing the thermoplastic polyester 
elastomer in the contact region where the embedded pile fibers contact the (B) elastic 
composite fibers in the spun yarn that composes the base material, are distributed in the 
aforementioned base material. 
[0012] 

Because of these characteristics, the pile fabric of the present invention has 
excellent cushioning and resiliency, shedding of the pile fibers does not occur, the 
texture is good, and the lightweight feel is excellent. Furthermore, the fabric can 
essentially consist of polyester fibers, and washing is simple, and there is an advantage 
that recycling is possible after use. 
[0013] 

With the present invention, the reason for achieving the properties where the 
base material maintains resiliency and retains shape with a suitable level of the softness, 
the attachment of the pile fibers is flexible, and overall, the pile fabric has excellent 
texture is thought to be because of the elastic recovery force of the fibers which are 
made from elastic composite fibers and because of the flexibility and bonding strength 
of the bond created by the polyester elastomer on the surface of the fiber because of the 
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use of the aforementioned elastic composite fiber as a component fiber of the spun yarn. 
[0014] 

The pile fabric of the present invention will be described below in further detail. 
The base fabric in the pile fabric of the present invention is a woven fabric made from 
spun yarn consisting (A) nonelastic polyester crimp short fibers and (B) elastic 
composite fibers. Next, the fibers of (A) and (B) will be described. The polyester that 
forms the [A] nonelastic polyester crimped short fibers that compose the spun yarn can 
be any type normally used in fibers, and examples that can be suggested include 
polyethylene terephthalate, polybutylene terephthalate, polyhexamethylene 
terephthalate, poly-l,4-dimethylcyclohexane terephthalate, and polyp ivarolactone, as 
well as copolymer polyesters thereof. The fiber cross-section shape of the [A] short 
fibers may be round, flat irregular shape, or hollow. Of the aforementioned short fibers, 
polyethylene terephthalate short fibers are particularly superior. 
[0015] 

The thickness of the short fiber is between 1 and 50 denier, and preferably is in 
a range between 2 and 30 denier. If the thickness of the short fibers is too small, the 
density of the spun yarn will increase and the resiliency of the structure itself will likely 
decrease. Furthermore, if the thickness of the short fibers is too high, the handling 
properties and particularly the formability of the spun yarn will be degraded. 
Furthermore, there is a possibility that the number of component strands will be too low, 
the number of set points that are formed with the elastic composite fibers will be 
reduced, resiliency will be difficult to achieve, while at the same time, the durability 
will also decrease. In addition, the softness will be too course. 
[0016] 

The fiber length of the short fibers is 20 mm or longer, preferably between 35 
and 200 mm, and a range between 50 and 140 mm is particularly advantageous. The 
ratio of the aforementioned nonelastic polyester fibers in the spun yarn is between 40 
and 95 wt%, and the range between 50 and 90 wt% is preferable. The cross-sectional 
shape of the short fibers is suitably selected from round, triangular, or hollow or the like, 
based on the target bulkiness, texture, and gloss. Furthermore, retention of the crimp is 
essential from the perspective of the suitability towards process is such as carding and 
product performance such as bulkiness and the like. The form of the crimp can be either 
a planar zigzag shape or a three-dimensional spiral shape, but normally the number of 
crimps is between 5 and 20 in 1 inch, and the degree of crimping is between 5 and 30%. 
[0017] 

On the other hand, the (B) elastic composite fibers that make up the spun yarn 
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of the present invention are formed from a thermoplastic polyester elastomer and 
nonelastic polyester, and have a structure where the thermoplastic polyester elastomer is 
exposed at least on the surface of the composite fiber. 
[0018] 

The thermoplastic polyester elastomer in the (B) elastic composite fibers 
preferably covers at least one half of the fiber surface. Furthermore, the composition 
ratio of the thermoplastic polyester elastomer and the nonelastic polyester is preferably 
in a range between 30/70 and 70/30 weight. The form of the cross-section of the elastic 
composite fibers can be either a side-by-side form or a sheath and core form, but a 
sheath and core form is preferable. With this sheath and core form, the nonelastic 
polyester, of course, forms the core, but the core can be either concentric or eccentric. In 
particular, an eccentric form is more preferable because coiled elastic crimping can be 
achieved. 
[0019] 

The thermoplastic polyester elastomer in the aforementioned elastic composite 
fiber is a the polyether ester block copolymer made by the copolymerizing a 
thermoplastic polyester as a hard segment and a poly(alkyleneoxidel) glycol as a soft 
segment, and more specifically is a three-dimensional copolymer comprising at least 
one type of dicarboxylic acid selected from aromatic dicarboxylic acids such as 
terephthalic acid, isophthalic acid, phthalic acid, naphthalene-2,6-dicarboxylic acid, 
naphthalene-2,7-dicarboxylic acid, diphenyl-4,4 f -dicarboxylic acid, diphenoxyethane 
dicarboxylic acid, and sodium 3-sulfoisophthalate and the like; alicyclic dicarboxylic 
acids such as 1,4-cycle ohhexane dicarboxylic acid and the like; aliphatic dicarboxylic 
acids such as succinic acid, oxalic acid, adipic acid, sebacicacid, dodecanedioic acid, 
and dimer acid in the like; as well as esterified derivatives thereof; and at least one type 
of diol selected from aliphatic diols such as 1,4-butanediol, ethylene glycol, 
trimethylene glycol, tetramethylene glycol, pentamethylene glycol, hexamethylene 
glycol, neopentyl glycol, and decamethylene glycol; alicyclic diols such as 
1,1-cyclohexanedimethanol, 1,4-cyclohexanedimethanol, and 

tricyckodecanedimethanol; as well as esterified derivatives thereof; and at least one type 
of poly(alkaline oxide) glycols selected from polyethylene glycol, poly(l,2- or 
1,3-propylene oxide) glycol, poly(tetramethylene oxide) glycol, ethylene oxide and 
propylene oxide copolymers, ethylene oxide and tetrahydrofuran copolymers and the 
like. 
[0020] 

However, from the perspective of strength, temperature characteristics, and 
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adhesive properties with the (A) nonelastic polyester crimped short fibers, a block 
copolymer polyether polyester with a polybutylene terephthalate hard segment and a 
polyoxybutylene glycol soft segment is preferable. In this case, the polyester portion 
that forms the hard segment is polybutylene terephthalate where the main acid 
component is terephthalic acid and the main diol component is butylene glycol. Of 
course a portion of the acid component (normally 30 mol% or less) can be substituted 
with another dicarboxylic acid component or oxycarboxylic acid component, and 
similarly a portion of the glycol component (normally 30 mol% or less) can be 
substituted with a dioxy component other than the butylene glycol component. 
[0021] 

Furthermore, the polyether component that forms the soft segment can be a 
polyether substituted with a dioxy component other than butylene glycol. Note, various 
types of stabilizers, ultraviolet absorbers, thickening branching agents, gloss flattening 
agents, colorants, and other types of modifying agents can also be added if necessary to 
the polymer. 
[0022] 

The degree of polymerization of the thermoplastic polyester elastomer is 
preferably such that the intrinsic viscosity is between 0.8 and 1.7, and particularly in a 
range between 0.9 and 1.5. If this intrinsic viscosity is too low, the heat set points that 
are formed with the nonelastic polyester short fibers will easily break apart. 
[0023] 

With regards to the basic characteristics of the thermoplastic polyester 
elastomer, the breaking elongation is preferably 500% or higher, and more preferably 
800% or higher. If this elongation is too low, the bonds will easily break in the regions 
where the spun yarn is contracted and the deformation is secured by the heat set points. 
[0024] 

On the other hand, the stress when the thermoplastic polyester elastomer is 
elongated 300% is preferably 0.8 kg/mm 2 or less, and more preferably 0.6 kg/mm 2 or 
less. If this stress is too high, the sheet set points may possibly be broken by the force 
when the spun yarn is contracted. 
[0025] 

Furthermore, the 300% elongation recovery ratio of the thermoplastic polyester 
elastomer is preferably 60% or greater, and more preferably 70% or greater. If this 
elongation recovery ratio is low, the spun yarn may not return to its original condition 
after being shrunk and deformed at the heat set points. These thermoplastic polyester 
elastomers have a melting point that is lower than the polyester that forms the (A) 
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nonelastic polyester short fibers, and the fibers must not thermally degrade when melted 
in order to form the heat set points. Therefore, the melting point is preferably no less 
than 40°C, preferably no less than 60°C lower then the polymer that forms the fibers. 
The melting point of the thermoplastic polyester elastomer can be in a temperature 
range between for example 130 and 220°C. 
[0026] 

If the difference in the melting point is less than 40°C, the heat treatment 
temperature during the fusing process described below will be too high, and degradation 
of the nonelastic synthetic fibers will occur, and the mechanical characteristics of the 
fiber will be degraded. If the difference in the melting point is greater than 1 10°C, 
trouble will easily occur with a composite spun yarn. Note, if the melting point of the 
thermoplastic elastomer cannot be clearly seen, the melting point can be substituted 
with the softening point. On the other hand, the nonelastic polyester that is used as the 
opposing component to the aforementioned thermoplastic polyester elastomer that 
forms the elastic composite fibers can be the same polyester as suggested for the 
previously described a nonelastic synthetic fibers, but of these materials, polyethylene 
terephthalate or polybutylene terephthalate are more preferable. 
[0027] 

The aforementioned elastic composite fiber is a fiber with between 1 and 100 
denier, preferably between 2 and 50 denier, and the length is between 30 and 250 mm, 
preferably between 50 and 200 mm. 
[0028] 

The aforementioned elastic composite fibers are suitably dispersed and blended 
in the spun yarn to make between 5 and 60 wt%, and preferably between 10 and 50 wt%. 
If the blending ratio of the elastic composite fiber becomes less than the aforementioned 
range, the number of the heat set points will lessen, yarn shedding will occur, and the 
resiliency and durability of the base fabric will be reduced. On the other hand, if the 
blending ratio in the elastic composite fibers is higher than the aforementioned range, a 
base fabric with low resiliency will be formed, which is undesirable. 
[0029] 

The (B) elastic composite fiber must be crimped from the perspective of 
uniformly blending with the (A) short fibers and compatibility with processes such as 
carding and the like. The basic form of the crimp can be either a planar zigzag shape or 
a three-dimensional spiral shape, but normally the number of crimps is between 5 and 
20 in 1 inch, and the degree of crimping is between 5 and 30%. 



Case#: JP09-228229A 

Ref #: 8524 & 93 1 3R / JP / PPCM 



[0030] 

The pile fabric of the present invention uses as a base fabric a woven fabric 
formed from yarn spun from the aforementioned (A) nonelastic polyester synthetic 
fibers and the aforementioned (B) elastic composite fibers. The spun yarn can be 
manufactured by normal methods using both types of fibers. Suitable examples of these 
methods include woolen spinning, worsted spinning, and semi-worsted spinning. The 
spun yarn obtained is heat treated to form flexible heat set points where the 
thermoplastic elastomer that is a component of the elastic composite fibers is melted 
and partially fused with the nonelastic synthetic fibers. Preferably, the contact points 
between the elastic composite fibers and the nonelastic polyester short fibers are fixed 
by fusing at least one point by heat treating at a temperature between 10 and 80°C 
higher, and preferably between 15 and 60°C higher than the melting point of the 
thermoplastic polyester elastomer. The heat treatment is naturally performed after the 
pile fibers have been embedded into the base fabric. 
[0031] 

In this manner, a pile fabric can be obtained by using as a base fabric a woven 
fabric formed from spun yarn comprising (A) nonelastic polyester short fibers and (B) 
elastic composite fibers. 
[0032] 

The pile fibers that are embedded in the aforementioned base fabric can be a 
fiber that is normally used as carpet pile fibers, and can be selected from a variety of 
types that are suitable for this type of pile carpet. Examples include polyester fibers, 
polyamide fibers, natural fibers (silk, wool, and the like) and synthetic fibers (rayon). 
With the present invention in particular, the pile fibers are preferably made from spun 
yarn formed from fibers made of polyester fibers, and especially polyethylene 
terephthalate or copolymers thereof, from a variety of superior perspectives. In other 
words, the adhesion with the elastic composite fibers will be superior, forming the target 
set points will be easy, and the form will be both recyclable and reusable. The spun yarn 
of the pile fibers can be suitably formed from woolen spinning, worsted spinning, or 
semi-worsted spinning. 
[0033] 

The pile fabric of the present invention is obtained by tufting using the pile 
fibers on the aforementioned base fabric. The tufting can be performed using any 
commonly known method thereof. The pile can be used as is, or can be used as cut pile. 
In addition, a form can also be used where both pile and cut pile coexist. Furthermore, 
the pile fibers are not restricted to just spun yarn, and fibers made from filaments are 



Case#: JP09-228229A 

Ref #: 8524 & 93 1 3R / JP / PPCM 



textured yarn can also be used. 
[0034] 

Furthermore, with the present invention, the spun yarn used in the woven fabric 
that is the base fabric can be used as the pile fibers. In other words, a spun yarn 
comprising (A) nonelastic polyester crimped short fibers and (B) elastic composite 
fibers can be used for the pile fibers. The composition of the spun yarn does not 
essentially differ from the spun yarn in the aforementioned woven fabric of the base 
fabric. If the aforementioned spun yarn is used for the pile fibers, shedding of the pile 
fibers will be even less likely to occur, and if cut pile is used in particular, the tip ends 
thereof will not expand, and an excellent pile fabric with an appearance that does not 
degrade can be obtained. 
[0035] 

If the aforementioned spun yarn is used as the pile fibers, when the pile fibers 
are embedded in the base fabric and then subjected to heat treatment as described below, 
the pile fibers will be spun yarn (i) comprising a nonelastic polyester and a 
thermoplastic polyester elastomer with a melting point that is no less than between 40 
and 1 10°C below the melting point of a polymer made from the nonelastic polyester, 
and elastic composite fibers wearer the thermoplastic polyester elastomer is exposed at 
least on the surface of the fiber is dispersed and blended into the nonelastic polyester 
short fibers, and (ii) flexible heat set points formed by partial thermal fusion of the 
thermoplastic polyester elastomer are distributed in the contact region between the 
elastic composite fibers and the nonelastic polyester. Furthermore, the pile fibers are 
fixed at the contact points with the spun yarn in the base material (specifically at the 
points of contact with the elastic composite fibers) and thus shedding is prevented. 
[0036] 

The pile fabric of the present invention is obtained by heat treating after 
embedding the pile fibers in the base fabric as described above. The heat treatment is 
performed at a temperature below the melting point of the nonelastic polyester short 
fibers, but at a temperature higher than (for example between 10 and 80°C higher than) 
the melting point of the polyester elastomer in the elastic composite fibers of the base 
fabric. Flexible heat set points are formed between (A) and (B) described below in the 
pile fabric by heat treating. 
[0037] 

(A) Flexible sheet set points formed by mutual thermal fusion where the 
aforementioned elastic composite fibers mutually intersect; and (B) Flexible heat set 
points formed by thermal fusion where the aforementioned elastic composite fibers and 
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the aforementioned nonelastic polyester short fibers intersect. 
[0038] 

Furthermore, a flexible heat set point is formed at the contact points between the elastic 
composite fibers in the base fabric and the pile fibers by the aforementioned heat 
treatment, and therefore shedding of the pile fibers is prevented. Therefore, the 
aforementioned heat treatment enhances the shape stability of the base fabric, prevents 
shedding of the pile fibers, and provides a pile fabric with excellent quality. 
[0039] 

EFFECT OF THE INVENTION 

The pile fabric of the present invention has excellent cushioning properties and 
shape stability, shedding of the pile fibers does not occur, the texture is favorable, and 
lightweight. Therefore, the fabric can be made from fibers that are essentially polyester 
fibers (preferably 95 wt% or more, and even more preferably 98 wt% or more of all of 
the fibers are polyester fibers), so water washing is simple and the fabric can be 
recycled and reused. In addition, the manufacturing process is simple, and there are also 
industrial advantages. Furthermore, when the pile fabric of the present invention is used 
as an automotive seat fabric, the fabric will not have a back coat, and will therefore be 
light weight, will be recyclable, and other effects such as comfort (improved breathing) 
can be achieved. 
[0040] 

EMBODIMENTS 

The present invention will be described below by presenting embodiments. 

(1) Manufacturing the Base Fabric Yarn: A spun yarn with a thread count of 20 
was obtained by semi-worsted spinning raw material thread where polyethylene 
terephthalate crimped short fibers (fineness 2 de, fiber length 5 1 mm) and a composite 
fiber comprising thermoplastic polyester elastomer with a melting point of 170°C as a 
sheath component and polyethylene terephthalate as a core component (sheath 
component : core component = 50:50, fineness 3 de, fiber length 51 mm) were blended 
at a ratio of 50 wt% each. This spun yarn was used as the base yarn for a moquette 
fabric yarn. 

[0041] 

(2) Manufacturing the Pile Fibers: A spun yarn with a thread count of 20 was 
obtained by semi-worsted spinning raw material thread where polyethylene 
terephthalate crimped short fibers (fineness 2 de, fiber length 5 1 mm) and polyethylene 
terephthalate crimp short fibers (fineness 3 de, fiber length 5 1 mm) were blended at a 
ratio of 50 wt% each. This spun yarn was used as the pile fibers. 
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[0042] 

Manufacturing the Pile Fibers: A moquette fabric was fabricated using the spun 
yarn obtained in (1) above as is as the warp yarn and the weft yarn, cheese staining the 
pile fibers obtained in (2) above at 130°C and then using as the standing pile fibers. 
Fiber shearing was performed and fiber arrangement in a velour style was performed on 
the pile fiber side of the fabric obtained in accordance with the finishing process for a 
standard moquette fabric. Next, the fabric was dried and heat treated at 180°C for three 
minutes. With the pile fabric obtained, the pile fibers were fixed in the base fabric 
because of thermal fusion of the thermoplastic polyester elastomer in the composite 
fibers, and the effect of preventing piles shedding was found to be excellent, at the same 
level as a conventional coated pile fabric. Furthermore, the pile fabric obtained was not 
back coated, so the fabric was lightweight, the texture was soft, and a high-class feel 
was obtained. 
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PROBLEM TO BE SOLVED: To obtain a pile fabric 
useful as a carpet and a sheet fabric for automobile, 
excellent in cushioning properties and shape stability 
free from removal of pile yarns, excellent in handle, 
by mixing a nonelastic polyester-based crimped short 
fiber with a specific elastic conjugate short fiber, fusing 
and heat-treating the mixed fiber to give a spun yarn 
and constituting a woven fabric as a base fabric from 
the spun yarn. 
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SOLUTION: (A) A nonelastic polyester based crimped 
short fiber is mixed with (B) an elastic conjugate short 
fiber composed of a thermoplastic polyester elastomer 
(a melting point 40-1 1 0'C lower than that of the com- 
ponent A) at least exposed to the surface of fiber and 
a nonelastic polyester to give a spun yarn, which is 
heat-treated to melt only the thermoplastic elastomer 
to form flexible heat-set points. A woven fabric made 
of the spurn yarn is used as a base fabric to form flex- 
ible thermally fixed points between pile yarn planted in 
the woven fabric and the thermoplastic elastomer by 
heat fusion. 
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(57) [flit; 3 

( a ) mmxo^x^tvmmmmmm 
tixv (b) ^mm^mmt^^m^titzmt^z^ 

tt^u xxf^x5x h^-coit^fcct z^rnvmrnm 
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[ it^iM i ] ( i ) ( a ) mmx u ^x^/u^mm 
mmm&xv < b ) mm&tfvx-XTtwmtix. o t 
4o—ii o-cfgvma^fl'-rssftiir^'ti^'jxxT-A' 

•^t, IS'' ^ ft \za v ^ jvnm t wm.ism 

[ff*i!2] 1£;M/Hg*t(4, ^'Jxxf/HiCJ: 

[iw»i3] is^M;«*t(i, ( i ) mm&Kvx. 

^iVZffifct&tfV'l-nm&i 0 4 0-1 1 

±®^si^*-r hm^wmz v x^f x h v- 
t #3¥tt# u xxf^ti^^o, < k m 

mmmizmm Ltiwimis-mmK im&# u xxt/p 

«WI*K4MR ■ iMASix. **o <ii> ISWtt^iW 
#ijxxf/PX7X hv— oafiWSrfRltftt «t OS* 
fc(i2E»Z>/i-f /Weft. 

[ ffi$£ 4 ] £flffi£*»t<0 9 5 M*% JSLbPtf 'J xx 
fM^!i'<'-J; O&S 3f&9 1 — 3 CO v ^jfx^tBKcD 

[000 1 ] 

rn.ix.tz ft t ra-r s . 

[0002] 

^mtm^mm^-mxh o . /Htujiis 

I. 

[0003] ^mzmirh^A )vmme)& 



mi* m±-t & fc«> \z . « xr o^-a im t h fix v . 

x) £n-^y?'U (gem) w« 

[0004] ua»u iria*it2ai**«ffl u^«^-^ 

C , fi£ < I ^ •/ b t * 0 , HP- -7 Wffi 
•C* 0 , ^K±oT«IB* J «5f54>tl4Br^f: s 5:-5'CJK 

[ 0 0 0 5 ] -edT. »Sc7)|SH^»l4ffilt^«ffl L 

^v^-^7i *m&&mt&8& ^ u >m Bizmt 

- 2 l 2 8 , "Utttfc 4 v ^4ll(lfcBa6*<^ 

l fcaat<^*&^«£3&«wjB § ^xt a s aestc sunt** 

<Jtt5£Wrtgi-CS>-6. U>>U iWMW^h 

[00 06] 5^-y^X«J;o^®#eStfl^ffi 

1 2 3 0 5 2-§^«fcii*3*l , tVV&. -w&ffiiattw 
;kflf -^Ktffit«t^ 7 h T^M 

l. -&mm*cDWimb;u immi&^hit. mz 

J^Wffi^«k S-S-^S^vnM ;^ftT'^) S . £W< 

j^mma.. mmmz#v^xT}\j$m£ o^s-^s 

[0007] m&$&£&&ww luism** m£mm& 
^imxizfc h t>K -dzwtzt fzit^tib -dtmmcomm 
tJU )vmm b <7ymm±<m* fc ± o t s r&± 

[0008] 
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; u /^ft £*iew-4 rticii. 3fss&njjos& 2 «?) aw 

[0009] 

[IMISW^-f 4fcft<^S] *«HBC±*ur, mIE* 
5MHw B Wti. ( l ) ( A ) U xxf;^W 

owiti ( b ) o *> 

4 0—11 o e cm±ffi^M^Sr^-rs^^s^°uxx 

t^Kx^x b v- 1 gBM&K U iXf^t "3 , tu 
-?"C, l& ^ /Wfi € v ->T W U MKMMz 

mfi, m&feim t mmmiz& v , mmmm? 

[0010] ^•S*^B3<30y^;^^(4, ^am^ 

tola (a) ^m^v^x^^mmmmtbrnm 
( b ) mimitimj; wsaf«± oam^ 
fc»mT*4ifc. fcj;t/"^w*Bf*(i (a) imm? 
v ^x^ti-mmmmmt (b) ^em^s»ti;^\ * 

«M^ti5ViT!Rs|lffetf 'Jxxf /I'Xjx bv-^ 

[00 11] ^SWW^^fttt. BUlS*^ 

*m**+o (b) wsa^iittitfcwsBttaftcii^T, » 

[0 0 12] £ft£><0»fiMcJ:oT. *SMBW«>f;^ 
[0013] #WD!fc*SVvr , W*««l!caiti: LT 



lo^ y xxf/Kc^x h v-m i 4 H»oJS-&:fc t * 

[0014] iilT, ^BJfO^M^S^-pV^T, 
14, ( A ) ^5¥tt<-lf 'J XXT-/^fi^®SWti5it/ 

mz, ztth (a) fciv <b ) co&mm 

toV^TRWi. *Sa**ffif£-tS [A] #»t°'J 
xj*T7l^HHt»ffilitt * ?FMLT v ^4 'Jxxf/Hi » 

(f^yxflyyTl/^fl/-^ ^'J7'fl/yfl/7f 

D\'n5? byi^Jiiix^^M^'Jxx^/l-^ 
W^S. M[A] R 

[0015] ^cr>mW&(0±^{± 1 — 5 0f--;k # 
\,z2—3 0-r— — /^KHtftSdi:^* LV\ IO 

[0016] M«*tC0lWg(i2 0 mmliLL, tJt L< 
{S3 5 — 2 0 0mm, #(Cif t L < « 5 0— 1 4 0 mm 

;WWt<?5» 0-95 S*% . iff* L < li 5 0 ~ 9 

a. aft. swfc-ri^'O^-tt, ja-a-v^ft*^ 

-2 01, ilffiJSfi 5 - 3 0 %C0 C0*«fiffl S tiS . 
[0017] -^^H^*jfr«*^ffij«-r4 ( B ) 
a^«*t«i, Mltt^'Jx^f ^X5^ h V-t^ 
U xxf/lt «fc "3 JfMS^x. SftTOffi^ 'J xx^/l- 
X5X b v-^&< t -?-wa-^««|<o^HtUtaj L 

[ o o 1 8 ] zcr> ( b ) m^m^mm^a^xmim.^. 
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T'3 0/7 0 — 7 0/3 O^iEHTT^ft^Si LV>, 

smM^wmcomwte&tthmmt lx&. +m f • ^ 
3 rim^mth ft \ Atm>tAite-%> ~> xhx^\ mzm 

X\ X "5#*U*. 

[0019] wmwm&Mmz&tt&m*iM&#vx. 

x-r/i-xyxhv-h LTJ4. i«jltt*-yxxf^S' 
VN-F-fe/yy h t U {T)V*\/>^$ri/V) 7 
U 3 y 7 h -fe yy y h t LT^a^-LT 3rft # V 

wy/H!, ^fy7^/H, 7y;HL l-yfisy- 
2,6- i^/i^ylL t7fpy-2,7- i^/l^ y 

xyyyywytf'yit, 3-x;i^M y7^;HtN l J , > 
A^cO^#^^;^>K. 1 , 4 -y^n^dr-9-y^' 
*^y^colglSKy^;p^yit, rj^ySL y^ 
ffi, T/eyig, -fe^yK. Kf*yyl> ^/v— 
M^co!gBSm^;l/^y@t4/i{xiix^^xx-r^®)t 
ttlf»*^^a<i'ix^> ; '^^*'yffi«^< i:4> l« 

l,4-^yy^--;k xf i/y/ya-;K 1- 
yy-^y/yrj — /K f f^^fl/y/yn-;]/, ^ 
yyy^yyyy ^Wfi/y^'j3-/K 
* ^ y y n -/p , ^fjj y ^- y y y y ^ -/y^co 
JiiKM/t-;/ feft^(4i , l -^yn^v^y^y 
yy— /K i,4-yyn^-tfy;yyyy-;K h'J 

yy nf^yy^ ? /-)vm<r>mmm'j*-)v^ &m& 
;n.f.«xxf«tt^#^*^sim^y*-;p 
j&fry^'S/ 1 1 i«, is i yTOfi*5»4 oo- 
500 0igJK<7y ^ijxfi/y^-'ij r?-/y ^'J ( 1, 
2-fcj;^'l , 3-7°oh°l^y^^K) yy rj— /K 

(fl-yy^yy^y K) xfyy 
^y Ki7X?b°yy^y Ffcy^^f^ x^-yy 

«yKifb7tl^n77yt(?)M^ftfWJ 

«*>£>«fi!t$;fxft H7CftS^#:T'-S> ft . 
[0 0 2 0] L*>L&#*£>. ( A ) #5¥14^° 'J xxf/P 

tf , *° y y'f-y y^-fy y y y- b K-tyy y t- 

b L , *r y jy ly y 7 y n — ^ £ y y h -b yy y 
h t«7'n >y y y x—f/y*" y x^f^I 

A-n^yb&Mf^iK'Jx 

v^rvy^v-vxhh, torn. i«o»jS4W)-ai (a 



^3 0^e;y%IilT) ttffi^ay'tf^tfJ'i^Hfct^a';* 
/W* y KfiStTj-T-S^ $ tLT v >t i> ± < , |s|« t y y a - 
/iyj£#*>-3& (M» 3 o^^mt) iiy^iyyyyrj 

[00 2 1 ] V7h^yyh«tl.^ l Jx 

-rvHSHHi . y> y y y y a -)vwvn is&ft 

TSi$ii)t*Ux-f;l/T*otl)J;i\ ^rfc. rff>J 
#«^s^J, ^yhH^WJ. ig^WJ, 

[00 22] >i<?)Sinr^tt^°yxxT-;uxy ^ hv-o 

a-^ftii. SWKJKT- 0.8-1 . 7, 0.9- 1.5 

b . im&xv^x^jvmmmbxm&ztihfmm 

[00 23] inlltt^'JXXf^X?^ 17-^1* 

^cff 4 L<li80 0 %VJ.±.Xfo h . icottKeWfi^y 

[0024] —77, inlitt^'JxXr/lx^Xlv- 
«30 0%C0#SJCB7J{i0. 8 k g/mm 2 JiJ,T^f4 L 
<, St*f4L<{i0.6kg/mm 2 J^TTfc^„ i«0 

[00 2 5] 4fc, Mltt^'Jxxf/lx^Xl?- 
tf> 3 0 0 %ff*@fS*{± 6 0 %V±±±m 4 L < . § 6 13 
if t L < It 7 o %P±kT$> h . i «offSn«*iWfiv ^ 

flouts 0 fc < < &&i3*tL&ti 4 . i^^o*«r^tt 

4fJXXf^X7Xh7-!l (A) ^S^IJXXf 

fc-Ms^-e-^v^fcco-c** ; bifiiimz-hh . z\amn 

4 0°CJil±. «FtC6 0°Ciil±ffiV^>^ft LV\ 
ft»^iitt^y xxf^x57. h v-<7)Mi^[iiMx.{f 1 
3 0 — 22 0 °CCDmWcr>W£T$> ft <I b § ft . 
[00 26 ] ^<50M*H^'4 0°C ± OiWrV^fc, JiTR" 
5*^ ft B£*J aXBtco^MJl^^/v 1 m < =Sr 0 Ji 8TC , *W 

^ffiT^-^T Li 5. It*H^'l 1 0°CJ; O^^fcS 
^^t-ft^-th^yv^^t^v^ 5rft, JRiirS 

*-^i»tSr aww- ft ±E<o«siinBtbK y xy 7-^x 5 y 

hv-^ffl^77RSt7i-i: LTffl^A>5fift#5¥14*°yxyy- 
t |5l«y)*° y xy r-zy^'Sffl s ti ft 3&*» ^-co tf»"C t> # y 

Xfl/yfy7^WbiVWJ7'fyyfy7^l/ 
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[0027] mf»ffi«^«ilft{i:. 1-100 r-- 

30 — 250 mm. L<(±5 0 — 2 OOmmfl)^ 

[0028] ME^tta-^««ti4. + 5-6 OS 

*%, KL<(ilO-50 • ?!A£:fxT I * 

sores* l<5m.\ 

[0 0 29] (B) Wttn^gHti,. <A)^M»th 

x-mmz^-th ■- 1 tpmxvtt & . mm^mmmu 
^tK mmm$m 1 a >+m o 5-2 o«, 

5 — 3 O«0)fc0>J&*ttJH§*l*. 

[0030] ^Bjw^/k^aiimiie (A) #Wtt# 

yxx^^j&wtt mie ( b ) ?¥tta^«*f &at&M 
mtmftmmm t^mtmmmAi>m^^ x 0 

£1&XmZtL&. if £ L^ifMMtt^'Jxx^x 
JXbv—coffl&X 9 & 1 0—8 0°C©v«ffi. #?* L 

< (4 1 5 - 6 0 °ciei v&jgx-mmw 1 x wvmmnm t 

[003 1 ] Z\CDX otzLX ( A ) lffl.&# 'Jxxf/l/ 

Must t . ( b ) ^tta-^««t j: <o Kt&tm&ipizjm 

[00 3 2] Wia6*^*&4*iS^/HWiW:, # 

5 FttNL Af*i» (v7k?, i>-;M§) tJitm^JH 
II (i^-3>-) £>*i4, Wt*«HHfc:fi^Ttt, 

7^1x-htL< li*«9&fi^*J: "5»jaS#tfc«li<0 
^>ffM«g fc =5: 9 , t *> 0JRfc «t t/Sf "Jffl ^"Sg fc 

/um&coffimmz. mourns. y%s$& 
[0033] ^wpfcvMA^aii, maEm^^ a- 



[0 0 34] *^BJfcfcv^T{4. ^M;U«ttL 

ffl-r 4 i t 4 . -r^r*5*> » ( a ) im&# o 
Tjv#xm8mm&£v ( b > g¥tts-&«Hi*^^s*& 

[00 3 5 ] |fjiaMlf*^^M^«ttt LTttfflUfc* 

^a ivw^mMzmx.^. tm-thmm&'ft 
ok. juivmmi* ( i ) ^wjxxt/^« 
^-ri.^'j v-com* x o 4 o— 1 1 o°cia±ffiv->iL* 

4Hfe • ilA§ti. A*o (ii) l^ffi«-^«*ti:^?¥tt^ 
^X5X b v-^at^flWrfPSHiSfcJ: 0 IS* LfcRTSHS 

[00 36] IukEw J; 3 iz. 

tt & *° y ixf^x?^ h COM* j: 0 ft v ^iSS 

0— 8 0°Ci«^SK) T\ L*»fc^N5Wt<^)# 
Uxx-r^SHEBtOffluSi 0 fcffiWfi^Tif/bftS . d 
^RMafci'J^^fttt'fctJV^T, TIB (A) fej: 
V ( B ) o^HJM5BRffl#jiSC3WBlR§ti.ft. 
[00 37] ( A ) R»^^itttK±*«*X Lfcttfli 

( B ) K^tta^«*thlS#5¥tt^yxx^;^ffi« 

itm Ltitrnx-mmizx g ^sn^^'ftis 

[0 0 38] WiaRWrafciO^/UWtk* 

lx, mmmmzx ^m^mm^tmiKL. * 
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[0039] 

9 5 fi*%IiLL, ± L<{i9 8fi*%JSLb6*df U 

£>fc. *^WNM;^SSrg»M^-b7r7'U -y 

•ewe* •? . vwrfrT*. LfrLvem imsm 

[0040] 

[HUM] etf, mtwsiWfT^swBSfis^* . 
# u xft- yfu ^ * v— y mmmmrn i.ws.2 a e , 

MSf ft 5 1mm) k „ ItSA* 1 7 0 *C0>J)£snBttii? U X 

0:50. SSJS3 de, flM&g5 1mm) f: fc-WNl 
5 0 Si%cof y-^r k Kt& J: -5 LfcflW* . -fe S V 
* K =t 0 h Z. k C <t 0 2 0 



[004 1 ] ( 2 ) /l4MI<9ffr£ 

«5 1mm) k„ ^iJIfl/yfW7^l/-W 
Ili(lft3de, «tt5 1mm) k**tl*tl5 

^3tt; i 9 fe^-TS i k t i 0 2 0 #<7>tsa* £ 

[0042] ( 3 ) ysM /MS fcCDftfSL 
HUfB ( 1 ) -Cft^tuttftBt**^**^^* • 3 3* 
ffta ( 2 ) "CWfeftrty *4 /HWifc l 3 o°Cfc 
Tf— XifefeLfcflL ^^M^Wfk LTffllvc^ 

£mt£& tt & mtm&tf u xx v-jwr 

sfccDA . y ? rj— t- -f W^iLfoM ;Wt!ffi kilt K/P 
offi^^M;^ttR&ih«6m^fg*6Jo^ 0 »6 



